The image sensor is a detection device that converts information of object into an electrical signal. Major issues in the development of image sensors are improvements of the signal-to-noise ratio (SNR), resolution and sensitivity. Through decades of research, photodetector was increased the SNR by reducing the area of the light receiving region in order to minimize the effect of the dark current, and also resolution could be increased by maximizing the number of pixels per unit area. However, the minimization of light receiving region and each pixel area for the improvement of SNR and resolution caused the problem of the reduction of the amount of light applied to the photodetector. To overcome this problem, microlens was formed on the each pixel in order to collect the incident light on each pixel [1] . Photoresist-reflowing process based on photolithography was a major fabrication approach of microlens array [2] . However, the gap between microlenses was inevitably formed in the microlens array prepared by photoresist-reflowing process. In order to minimize light loss, gap between microlenses must be reduced. In additions, the collecting of incident light could be maximized by reducing light reflection at the surface of microlenses like moth's eye which was covered by nano-protrusions [3] .
